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Summary {#efs25491-sec-0001}
=======

In accordance with Article 6 of Regulation (EC) No 396/2005, Syngenta Agro GmbH submitted an application to the competent national authority in Austria (evaluating Member State (EMS)) to set import tolerance for the active substance mandipropamid in cocoa beans. The EMS drafted an evaluation report in accordance with Article 8 of Regulation (EC) No 396/2005, which was submitted to the European Commission and forwarded to the European Food Safety Authority (EFSA) on 11 July 2018. The EMS proposed to establish a maximum residue level (MRL) for cocoa beans imported from Nigeria and Cameroon at the level of 0.06 mg/kg.

EFSA assessed the application and the evaluation report as required by Article 10 of the MRL regulation.

Based on the conclusions derived by EFSA in the framework of Directive 91/414/EEC, the data evaluated under the review of the existing maximum residue levels for mandipropamid according to Article 12 of Regulation (EC) No 396/2005 and the additional data provided by the EMS in the framework of this application, the following conclusions were derived.

The metabolism of mandipropamid following foliar applications showed to be similar in fruit and leafy crops, while in root crops metabolism was more extensive and significant amounts of the metabolite SYN 500003 were observed. Studies investigating the effect of processing on the nature of mandipropamid (hydrolysis studies) demonstrated that the active substance was stable. As the proposed use of mandipropamid is on a permanent crop and for an import application, investigations of residues in rotational crops are not required.

Based on the results of the metabolism studies, the hydrolysis studies and the capability of the currently available enforcement analytical method (not stereoselective), in the framework of the MRL review the residue definition for enforcement was proposed as 'mandipropamid (any ratio of constituent isomers)'. The residue definition for enforcement in Regulation (EC) No 396/2005 is substantially identical. For risk assessment, the same residue definition as 'parent compound (any ratio of constituent isomers)' was established for fruit and leafy crops. The residue definition for risk assessment in root crops was tentatively proposed as 'sum of mandipropamid and SYN 500003', pending the submission of toxicological information on the metabolite SYN 500003.

EFSA concluded that for the crop assessed in this application, the metabolism of mandipropamid in primary crops and the possible degradation in processed products have been sufficiently addressed and that the previously derived residue definitions are applicable.

Sufficiently validated analytical methods are available to quantify residues of mandipropamid in cocoa beans. The methods enable quantification of residues at or above 0.01 mg/kg (limit of quantification (LOQ)).

The available residue trials were sufficient to derive a MRL proposal of 0.06 mg/kg for cocoa beans imported from Nigeria and Cameroon.

From two processing studies, tentative processing factors were derived. Because of the limited data set, they are not recommended to be included in Annex VI of Regulation (EC) No 396/2005.

Residues of mandipropamid in rotational crops and commodities of animal origin were not assessed in the framework of this application for use on a permanent crop, which imported beans are not normally fed to livestock.

The toxicological profile of mandipropamid was assessed in the framework of the EU pesticides peer review and the data were sufficient to derive an acceptable daily intake (ADI) of 0.15 mg/kg body weight (bw) per day. An acute reference dose (ARfD) was deemed unnecessary. The data available were not sufficient to define the toxicological profile of the plant metabolite SYN 500003 provisionally included in the residue definition for risk assessment of root crops.

Provided that the active substance contained as an ingredient in plant protection products used in third countries complies with the European Union (EU) approval conditions for the technical material, i.e. it does not contain the impurity SYN545038, which is a suspected genotoxic carcinogen, in higher concentration than 0.1 g/kg, the risk assessment can be based on the toxicological reference values derived in the EU pesticides peer review for parent mandipropamid.

The consumer risk assessment was performed with revision 3 of the EFSA Pesticide Residues Intake Model (PRIMo). No acute risk evaluation was performed as the setting of an ARfD was considered not necessary for mandipropamid. EFSA concluded that the long‐term intake of residues resulting from the use of mandipropamid according to the reported agricultural practice is unlikely to present a risk to consumer health. The consumer risk assessment is affected by non‐standard uncertainties related to the pending hazard characterisation for the metabolite SYN 500003, which is expected to occur in root crops.

EFSA proposes to amend the existing MRL as reported in the summary table below.

Full details of all end points and the consumer risk assessment can be found in Appendices [B](#efs25491-sec-1002){ref-type="sec"}--[D](#efs25491-sec-1004){ref-type="sec"}.

Code[\*](#efs25491-note-1006){ref-type="fn"}CommodityExisting EU MRL (mg/kg)Proposed EU MRL (mg/kg)Comment/justification**Enforcement residue definition** (existing): Mandipropamid **Enforcement residue definition** (proposed): Mandipropamid (any ratio of constituent isomers)0640000Cocoa beans0.02[(a)](#efs25491-note-1005){ref-type="fn"}0.06The submitted data are sufficient to derive an import tolerance (Nigeria and Cameroon GAP). No MRL value is established in the exporting countries. Residues of mandipropamid in cocoa beans related to the use assessed are unlikely to pose a consumer risk. Due to the pending hazard characterisation for metabolite SYN 500003, which is expected to occur in root crops, the risk assessment is affected by non‐standard uncertainties.[^1][^2][^3]

Assessment {#efs25491-sec-0003}
==========

Mandipropamid is authorised in for use on cocoa in Cameroon and marketed in Nigeria, but no maximum residue level (MRL) value is established for cocoa beans in the countries of origin. The detailed description of the use of mandipropamid in Cameroon and Nigeria in cocoa, which is the basis for the current MRL application, is reported in Appendix [A](#efs25491-sec-1001){ref-type="sec"}.

Mandipropamid is the ISO common name for (*RS*)‐2‐(4‐chlorophenyl)‐*N*‐\[3‐methoxy‐4‐(prop‐2‐ynyloxy)phenethyl\]‐2‐(prop‐2‐ynyloxy)acetam (IUPAC). Mandipropamid is a racemic mixture of a pair of enantiomers and contains a relevant impurity, SYN545038, which is a suspected genotoxic carcinogen. According to the European Union (EU) approval conditions, this impurity was restricted to a maximum concentration of 0.1 g/kg in the technical material (European Commission, [2013](#efs25491-bib-0018){ref-type="ref"}). No FAO specifications for mandipropamid were developed so far and the European Food Safety Authority (EFSA) could not verify if the active substance used in the exporting countries complies with this limit for impurity.

The chemical structures of the active substance and its main metabolite are reported in Appendix [E](#efs25491-sec-1005){ref-type="sec"}.

Mandipropamid was evaluated in the framework of Directive 91/414/EEC[1](#efs25491-note-1007){ref-type="fn"} with Austria designated as rapporteur Member State (RMS) for the representative uses as foliar spraying against fungi on greenhouse crops of melon, tomato, lettuce and cucumber and field crops of potato, tomato, melon, cucumber, lettuce and grapes. The draft assessment report (DAR) prepared by the RMS has been peer reviewed by EFSA ([2012](#efs25491-bib-0005){ref-type="ref"}). Mandipropamid was approved[2](#efs25491-note-1008){ref-type="fn"} in accordance with Regulation (EC) No 1107/2009[3](#efs25491-note-1009){ref-type="fn"} for the use as a fungicide on 1 August 2013.

The EU MRLs for mandipropamid are established in Annex III of Regulation (EC) No 396/2005[4](#efs25491-note-1010){ref-type="fn"}. The review of existing MRLs according to Article 12 of Regulation (EC) No 396/2005 (MRL review) has been performed (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"}); the proposed modifications have not yet been implemented in the EU MRL legislation.

In accordance with Article 6 of Regulation (EC) No 396/2005, Syngenta Agro GmbH submitted an application to the competent national authority in Austria (evaluating Member State (EMS)) to set a MRL for the active substance mandipropamid in cocoa beans imported from Nigeria and Cameroon. The EMS drafted an evaluation report in accordance with Article 8 of Regulation (EC) No 396/2005, which was submitted to the European Commission and forwarded to EFSA on 11 July 2018. The EMS proposed to set the MRL for cocoa beans at 0.06 mg/kg.

EFSA assessed the application and the evaluation report as required by Article 10 of the MRL regulation.

EFSA based its assessment on the evaluation report submitted by the EMS (Austria, [2018](#efs25491-bib-0003){ref-type="ref"}), the DAR and its addendum (Austria, [2006](#efs25491-bib-0001){ref-type="ref"}, [2012](#efs25491-bib-0002){ref-type="ref"}) prepared under Directive 91/414/EEC, the Commission review report on mandipropamid (European Commission, [2013](#efs25491-bib-0018){ref-type="ref"}), the conclusion on the peer review of the pesticide risk assessment of the active substance mandipropamid (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"}) as well as the EFSA opinion on the review of the existing maximum residue levels for mandipropamid according to Article 12 of Regulation (EC) No 396/2005 (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"}).

For this application, the data requirements established in Regulation (EU) No 544/2011[5](#efs25491-note-1011){ref-type="fn"} and the guidance documents applicable at the date of submission of the application to the EMS are applicable (European Commission, [1997a](#efs25491-bib-0008){ref-type="ref"}--[1997b](#efs25491-bib-0009){ref-type="ref"}, [1997c](#efs25491-bib-0010){ref-type="ref"}, [1997d](#efs25491-bib-0011){ref-type="ref"}, [1997e](#efs25491-bib-0012){ref-type="ref"}, [1997f](#efs25491-bib-0013){ref-type="ref"}, [1997g](#efs25491-bib-0014){ref-type="ref"}, [2000](#efs25491-bib-0015){ref-type="ref"}, [2010a](#efs25491-bib-0016){ref-type="ref"}, [b](#efs25491-bib-0017){ref-type="ref"}, [2017](#efs25491-bib-0019){ref-type="ref"}; OECD, [2011](#efs25491-bib-0020){ref-type="ref"}, EFSA, [2018a](#efs25491-bib-0006){ref-type="ref"}). The assessment is performed in accordance with the legal provisions of the Uniform Principles for the Evaluation and the Authorisation of Plant Protection Products adopted by Commission Regulation (EU) No 546/2011[6](#efs25491-note-1012){ref-type="fn"}.

A selected list of end points of the studies assessed by EFSA in the framework of this MRL application including the end points of relevant studies assessed previously, are presented in Appendix [B](#efs25491-sec-1002){ref-type="sec"}.

The evaluation report submitted by the EMS (Austria, [2018](#efs25491-bib-0003){ref-type="ref"}) and the exposure calculations using the EFSA Pesticide Residues Intake Model (PRIMo) are considered as supporting documents to this reasoned opinion and, thus, are made publicly available as background documents to this reasoned opinion.

1. Residues in plants {#efs25491-sec-0004}
=====================

1.1. Nature of residues and methods of analysis in plants {#efs25491-sec-0005}
---------------------------------------------------------

### 1.1.1. Nature of residues in primary crops {#efs25491-sec-0006}

The metabolism of mandipropamid after foliar applications was investigated in fruit, leafy and root crops in the framework of the EU pesticides peer review (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"}). The metabolism of mandipropamid in fruit and leafy crops showed to be similar with the parent compound being the major component of the residues (53--94% of total radioactive residue (TRR)). In root crops, metabolism was more extensive, with the metabolite SYN 500003 present in significant percentage (7--14% TRR).

For the crop under assessment, EFSA concluded that the metabolism in primary crops is sufficiently addressed. Nevertheless, information on the possible impact of plant metabolism on the isomer ratio of mandipropamid was not provided and further investigation would in principle be required. Since guidance on the consideration of isomer ratios in the consumer risk assessment is not yet available, EFSA recommended reconsidering this issue when such guidance is available (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"}).

### 1.1.2. Nature of residues in rotational crops {#efs25491-sec-0007}

Not relevant for a permanent crop and for an import application.

### 1.1.3. Nature of residues in processed commodities {#efs25491-sec-0008}

Studies investigating the nature of residues in processed commodities were assessed in the framework of the EU pesticides peer review (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"}). Mandipropamid was stable to hydrolysis under standard conditions of pasteurisation, baking/brewing/boiling and sterilisation.

### 1.1.4. Methods of analysis in plants {#efs25491-sec-0009}

Mandipropamid can be enforced with a limit of quantification (LOQ) of 0.01 mg/kg in high water content, high acid content, high oil content and dry commodities (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"}). In the framework of this application, further validation data for the liquid chromatography with tandem mass spectrometry (LC--MS/MS) (QuEChERS) method in several matrices, including cocoa beans, were provided (Austria, [2018](#efs25491-bib-0003){ref-type="ref"}). It is noted that the analytical methods available are not stereo‐selective.

### 1.1.5. Stability of residues in plants {#efs25491-sec-0010}

Mandipropamid was demonstrated to be stable for a period of 24 months at −20°C in high oil content matrices to which group the crop under assessment belongs (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"}).

### 1.1.6. Proposed residue definitions {#efs25491-sec-0011}

Based on the results of the metabolism studies, the hydrolysis studies and the capability of the currently available enforcement analytical methods (see Section [1.1.4](#efs25491-sec-0009){ref-type="sec"}), in the framework of the MRL review the residue definition for enforcement was proposed as 'mandipropamid (any ratio of constituent isomers)'.

The residue definition for enforcement in Regulation (EC) No 396/2005 is substantially identical as the above‐mentioned, although it does not detail that it covers any ratio of its constituents.

For risk assessment, the same residue definition as parent compound (any ratio of constituent isomers) was established for fruit and leafy crops, whereas the residue definition for risk assessment in root crops was proposed as 'sum of mandipropamid and SYN 500003'. The residue definition for root crops is tentative pending the submission of toxicological information on the metabolite SYN 500003 (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"}, [2018b](#efs25491-bib-0007){ref-type="ref"}).

1.2. Magnitude of residues in plants {#efs25491-sec-0012}
------------------------------------

### 1.2.1. Magnitude of residues in primary crops {#efs25491-sec-0013}

In support of the MRL application, the applicant submitted eight decline residue trials performed in Ivory Coast and Ghana over a single season on cocoa trees compliant with the Nigerian and Cameroon good agricultural practice (GAP). The results obtained from these West Africa cocoa production areas were combined in a single data set, since cocoa trees are expected to grow only in regions with similar climatic conditions; furthermore, a statistical analysis was performed (Mann--Whitney U‐Test; FAO, [2016](#efs25491-bib-0501){ref-type="ref"}) that demonstrated that the data belong to a similar population. The data are sufficient to derive a MRL proposal for cocoa beans, which is a major crop according to the EU crop classification (European Commission, [2017](#efs25491-bib-0019){ref-type="ref"}).

According to the EMS, samples of fermented dried beans were analysed for the parent compound with a sufficiently validated analytical method and stored for up to 6 months, under conditions for which integrity was demonstrated (Austria, [2018](#efs25491-bib-0003){ref-type="ref"}).

### 1.2.2. Magnitude of residues in rotational crops {#efs25491-sec-0014}

Not relevant for the current assessment (see Section [1.1.2](#efs25491-sec-0007){ref-type="sec"}).

### 1.2.3. Magnitude of residues in processed commodities {#efs25491-sec-0015}

Two processing studies on cocoa beans were provided. The unprocessed cocoa beans were derived from residue trials performed with a higher application rate compared to the GAP reported in Appendix [A](#efs25491-sec-1001){ref-type="sec"} (about five times the application rate and a shorter preharvest interval (PHI) of 3 days). A reduction of mandipropamid residues was observed in roasted nibs, cocoa butter and powder and chocolate. Due to the limited data set, indicative processing factors were derived.

### 1.2.4. Proposed MRLs {#efs25491-sec-0016}

The submitted data are sufficient to derive a MRL proposal of 0.06 mg/kg for the reported use on cocoa in Nigerian and Cameroon as well as risk assessment values. According to the EMS, no MRL value is established in the exporting countries (Austria, [2018](#efs25491-bib-0003){ref-type="ref"}).

2. Residues in livestock {#efs25491-sec-0017}
========================

Not relevant. Cocoa beans are not used as feed items.

3. Consumer risk assessment {#efs25491-sec-0018}
===========================

The consumer risk assessment was performed with revision 3 of the EFSA Pesticide Residues Intake Model (PRIMo). This exposure assessment model contains the relevant European food consumption data for different subgroups of the EU population (EFSA, [2018a](#efs25491-bib-0006){ref-type="ref"}).

The estimated exposure was then compared with the acceptable daily intake (ADI) of 0.15 mg/kg body weight (bw) per day derived for mandipropamid. An acute reference dose (ARfD) was deemed unnecessary (European Commission, [2013](#efs25491-bib-0018){ref-type="ref"}). The plant metabolite SYN 500003 is relevant for root crops and it was not identified in the rat metabolism (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"}). The data available were not sufficient to derive toxicological reference values for the consumer risk assessment and further information has been requested (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"}, [2018b](#efs25491-bib-0007){ref-type="ref"}).

In the framework of the MRL review, a comprehensive chronic exposure assessment was performed, taking into account the existing uses and acceptable Codex MRLs. To address the lack of information as regards the amount of metabolite SYN 500003 occurring in root crops, a conversion factor of 2 was applied to root crops, based on the levels of mandipropamid and SYN 500003 from residue trials on potatoes (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"}). This exposure assessment was updated with the median residue value (STMR) derived for cocoa beans from the residue trials submitted. The input values used for the dietary exposure calculation are summarised in Appendix [D](#efs25491-sec-1004){ref-type="sec"}. Considering the fact that the hazard characterisation for metabolite SYN 500003 is not finalised, the risk assessment shall be regarded as indicative. However, in cocoa beans the metabolite is not expected to occur.

No long‐term consumer intake concerns were identified for any of the European diets incorporated in the EFSA PRIMo. The total calculated chronic intake accounted for up to 5% of the ADI, with very low maximum contribution of the residues on the crop under consideration (0.004% of ADI).

Due to the high margin of safety observed in the consumer risk assessment, the possible impact of each individual mandipropamid enantiomer was considered acceptable (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"}, [2018b](#efs25491-bib-0007){ref-type="ref"}).

An acute risk assessment was not necessary since no ARfD was derived for the active substance.

For further details on the exposure calculations, a screenshot of the Report sheet of the PRIMo is presented in Appendix [C](#efs25491-sec-1003){ref-type="sec"}.

4. Conclusion and Recommendations {#efs25491-sec-0019}
=================================

The data submitted in support of this MRL application were found to be sufficient to derive a MRL proposal for cocoa beans imported from Nigeria and Cameroon.

EFSA concluded that the long‐term intake of residues resulting from the use of mandipropamid according to the reported agricultural practice is unlikely to present a risk to consumer health. The consumer risk assessment is affected by non‐standard uncertainties related to the pending hazard characterisation for the metabolite SYN 500003, which is expected to occur in root crops.

The MRL recommendation is summarised in Appendix [B.4](#efs25491-sec-0032){ref-type="sec"}.

Abbreviations {#efs25491-sec-0020}
=============

a.s.active substanceADIacceptable daily intakeARapplied radioactivityARfDacute reference doseBBCHgrowth stages of mono‐ and dicotyledonous plantsbwbody weightCFconversion factor for enforcement to risk assessment residue definitionDALAdays after last applicationDARdraft assessment reportDATdays after treatmentEMSevaluating Member StateFAOFood and Agriculture Organization of the United NationsGAPGood Agricultural PracticeHRhighest residueIEDIinternational estimated daily intakeILVindependent laboratory validationInChiKeyInternational Chemical Identifier KeyISOInternational Organisation for StandardisationIUPACInternational Union of Pure and Applied ChemistryLCliquid chromatographyLOQlimit of quantificationMRLmaximum residue levelMS/MStandem mass spectrometry detectorNEUnorthern EuropeOECDOrganisation for Economic Co‐operation and DevelopmentPBIplant‐back intervalPFprocessing factorPHIpreharvest intervalPRIMo(EFSA) Pesticide Residues Intake ModelQuEChERSQuick, Easy, Cheap, Effective, Rugged, and Safe (analytical method)RArisk assessmentRACraw agricultural commodityRDresidue definitionRMSrapporteur Member StateSANCODirectorate‐General for Health and ConsumersSEUsouthern EuropeSMILESsimplified molecular‐input line‐entry systemSTMRsupervised trials median residueTRRtotal radioactive residueWGwater‐dispersible granule

Appendix A -- Summary of reported GAP triggering the amendment of existing EU MRLs {#efs25491-sec-1001}
==================================================================================

 {#efs25491-sec-0021}

Crop and/or situationNEU, SEU, MS or countryF G or I[(a)](#efs25491-note-1014){ref-type="fn"}Pests or Group of pests controlledPreparationApplicationApplication rate per treatmentUnitPHI (days)[(d)](#efs25491-note-1017){ref-type="fn"}RemarksType[(b)](#efs25491-note-1015){ref-type="fn"}Conc. a.s.Method kindRange of growth stages & season[(c)](#efs25491-note-1016){ref-type="fn"}Number min--maxInterval between application (min)g a.s./hL min--maxWater L/ha min--maxRateCocoa beanCMFBlack pod diseaseWG125 g/kgFoliar4--614--21 days2590g/ha1430 g product/15 L water (Knapsack sprayers) NGFBlack pod diseaseWG125 g/kgFoliar4--621 days2590g/ha14[^4][^5][^6][^7][^8]

Appendix B -- List of end points {#efs25491-sec-1002}
================================

B.1.. Residues in plants {#efs25491-sec-0022}
------------------------

### B.1.1.. Nature of residues and methods of analysis in plants {#efs25491-sec-0023}

#### B.1.1.1.. Metabolism studies, methods of analysis and residue definitions in plants {#efs25491-sec-0024}

Primary crops (available studies)Crop groupsCrop(s)Application(s)Sampling (DALA)Comment/SourceFruit cropsGrapesFoliar, 6 × 143--150 g/ha0, 14, 28Radiolabelled a.s.: chlorophenyl‐^14^C‐ or methoxyphenyl‐^14^C‐mandipropamid (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"})Foliar, 6 × 411--464 g/ha28TomatoFoliar, 4 × (149--276) g/ha0, 3, 7, 14, 28Radiolabelled a.s.: 1‐C^14^‐mandipropamid (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"})Root cropsPotatoFoliar, 6 × 46--158 g/ha7, 21Radiolabelled a.s.: chlorophenyl‐^14^C‐ or methoxyphenyl‐^14^C‐mandipropamid (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"})Foliar, 6 × 418--458 g/haLeafy cropsLettuceFoliar, 2 × 156--160 g/ha3, 14Radiolabelled a.s.: chlorophenyl‐^14^C‐ or methoxyphenyl‐^14^C‐mandipropamid (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"})Foliar, 2 × 418--458 g/ha**Rotational crops** (available studies)**Crop groupsCrop(s)Application(s)PBI** (DAT)**Comment/Source**Root/tuber cropsRadishBare soil, 1 × 900 g/ha29, 58, 120, 365Radiolabelled a.s.: chlorophenyl‐^14^C‐ or methoxyphenyl‐^14^C‐mandipropamid (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"})Leafy cropsLettuceBare soil, 1 × 900 g/ha29, 58, 120, 36Cereal (small grain)Spring wheatBare soil, 1 × 900 g/ha29, 58, 120, 36**Processed commodities** (hydrolysis study)**ConditionsStable?Comment/Source**Pasteurisation (20 min, 90°C, pH 4)yesRadiolabelled a.s.: chlorophenyl‐^14^C‐ or methoxyphenyl‐^14^C‐mandipropamid (EFSA, [2012](#efs25491-bib-0005){ref-type="ref"})Baking/brewing/boiling (60 min, 100°C, pH 5)yesSterilisation (20 min, 120°C, pH 6)yes

![](EFS2-16-e05491-g002.jpg "image")

#### B.1.1.2.. Stability of residues in plants {#efs25491-sec-0025}

Plant products (available studies)CategoryCommodityT (°C)Stability periodCompounds coveredComment/SourceValueUnitHigh water contentTomatoes, Lettuces, Cucumbers, Potatoes--2024MonthsParentEFSA ([2018b](#efs25491-bib-0007){ref-type="ref"})Potatoes--2032MonthsSYN 500003EFSA ([2018b](#efs25491-bib-0007){ref-type="ref"})High oil contentSoyabeans--2024MonthsParentEFSA ([2018b](#efs25491-bib-0007){ref-type="ref"})Dry / High starchWheat--2024MonthsParentEFSA ([2018b](#efs25491-bib-0007){ref-type="ref"})High acid contentGrapes--2024MonthsParentEFSA ([2018b](#efs25491-bib-0007){ref-type="ref"})

### B.1.2.. Magnitude of residues in plants {#efs25491-sec-0026}

#### B.1.2.1.. Summary of residues data from the supervised residue trials {#efs25491-sec-0027}

CommodityRegion/Indoor[(a)](#efs25491-note-1019){ref-type="fn"}Residue levels observed in the supervised residue trials (mg/kg)Comments/SourceCalculated MRL (mg/kg)HR[(b)](#efs25491-note-1020){ref-type="fn"} (mg/kg)STMR[(c)](#efs25491-note-1021){ref-type="fn"} (mg/kg)CF[(d)](#efs25491-note-1022){ref-type="fn"}Cocoa beansNG, CM\< 0.01; 4 × 0.01; 0.02; 2 × 0.03Residue trials conducted on cocoa trees in Ivory Coast and Ghana compliant with the GAP MRL~OECD~ = 0.05 (unrounded)0.060.030.01NA[^9][^10][^11][^12][^13]

#### B.1.2.2.. Residues in rotational crops {#efs25491-sec-0028}

![](EFS2-16-e05491-g003.jpg "image")

#### B.1.2.3.. Processing factors {#efs25491-sec-0029}

Processed commodityNumber of valid studies[(a)](#efs25491-note-1023){ref-type="fn"}Processing Factor (PF)CF~P~ [(b)](#efs25491-note-1024){ref-type="fn"}Comment/SourceIndividual valuesMedian PFCacao bean, roasted nibs20.40; 0.560.48N/ATentative[(c)](#efs25491-note-1025){ref-type="fn"}Cacao beans, powder20.40; 0.560.48N/ATentative[(c)](#efs25491-note-1025){ref-type="fn"}Cocoa bean, butter20.40; 0.660.53N/ATentative[(c)](#efs25491-note-1025){ref-type="fn"}Cocoa bean, chocolate20.50; 0.700.61N/ATentative[(c)](#efs25491-note-1025){ref-type="fn"}[^14][^15][^16]

B.2.. Residues in livestock {#efs25491-sec-0030}
---------------------------

Not relevant.

B.3.. Consumer risk assessment {#efs25491-sec-0031}
------------------------------

![](EFS2-16-e05491-g004.jpg "image")

B.4.. Recommended MRLs {#efs25491-sec-0032}
----------------------

Code[(a)](#efs25491-note-1028){ref-type="fn"}CommodityExisting EU MRL (mg/kg)Proposed EU MRL (mg/kg)Comment/justification**Enforcement residue definition** (existing): Mandipropamid **Enforcement residue definition** (proposed): Mandipropamid (any ratio of constituent isomers)0640000Cocoa beans0.02[\*](#efs25491-note-1027){ref-type="fn"}0.06The submitted data are sufficient to derive an import tolerance (Nigeria and Cameroon GAP). No MRL value is established in the exporting countries. Residues of mandipropamid in cocoa beans related to the use assessed are unlikely to pose a consumer risk. Due to the pending hazard characterisation for metabolite SYN 500003, which is expected to occur in root crops, the risk assessment is affected by non‐standard uncertainties.[^17][^18][^19]

Appendix C -- Pesticide Residue Intake Model (PRIMo) {#efs25491-sec-1003}
====================================================

 {#efs25491-sec-0033}

Appendix D -- Input values for the exposure calculations {#efs25491-sec-1004}
========================================================

D.1.. Livestock dietary burden calculations {#efs25491-sec-0034}
-------------------------------------------

Not applicable.

D.2. Consumer risk assessment {#efs25491-sec-0035}
-----------------------------

CommodityChronic risk assessmentInput value (mg/kg)Comment**Risk assessment residue definition:** sum of mandipropamid and metabolite SYN 500003 \[tentative; pending the submission of toxicological information on SYN 500003\]Potatoes0.02STMR × CF (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Onions0.02STMR × CF (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Spring onions0.96STMR × CF (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})**Risk assessment residue definition:** Mandipropamid (any ratio of constituent isomers)Table grapes0.51STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Wine grapes0.51STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Tomatoes0.34STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Peppers0.12STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Aubergines/eggplants0.34STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Cucumbers0.02STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Courgettes0.04STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Melons0.12STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Pumpkins0.07STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Broccoli0.44STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Head cabbage1.21STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Chinese cabbage5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Kale5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Lamb\'s lettuces/corn salads5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Lettuces5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Escaroles/broad‐leaved endives5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Cresses and other sprouts and shoots5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Land cresses5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Roman rocket/rucola5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Red mustards5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Baby leaf crops5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Spinaches5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Purslanes5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Chards/beet leaves5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Vine leaves (grape leaves)5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Water cress5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Witloof5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Chervil5.65STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Chives5.15STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Celery leaves5.15STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Parsley5.15STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Sage5.15STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Rosemary5.15STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Thyme5.15STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Basil and edible flowers5.15STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Laurel/bay leave5.15STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Tarragon5.15STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})Celery2.70STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})**Cocoa beans**0.01STMRHops28.50STMR (EFSA, [2018b](#efs25491-bib-0007){ref-type="ref"})[^20]

Appendix E -- Used compound codes {#efs25491-sec-1005}
=================================

 {#efs25491-sec-0036}

Code/trivial nameIUPAC name/SMILES notation/InChiKey[(a)](#efs25491-note-1031){ref-type="fn"}Structural formula[(b)](#efs25491-note-1032){ref-type="fn"}mandipropamid \>(*RS*)‐2‐(4‐chlorophenyl)‐*N*‐\[3‐methoxy‐4‐(prop‐2‐ynyloxy)phenethyl\]‐2‐(prop‐2‐ynyloxy)acetamide Clc1ccc(cc1)C(OCC\#C)C(=O)NCCc2ccc(OCC\#C)c(OC)c2 KWLVWJPJKJMCSH‐UHFFFAOYSA‐N![](EFS2-16-e05491-g005.jpg "image")SYN 500003*N*‐{(2*RS*)‐2‐(4‐chlorophenyl)‐2‐\[(prop‐2‐yn‐1‐yl)oxy\]acetyl}‐β‐alanine Clc1ccc(cc1)C(OCC\#C)C(=O)NCCC(=O)O ZNNAJYNLYSBVRG‐UHFFFAOYSA‐N![](EFS2-16-e05491-g006.jpg "image")SYN 545038(2*RS*)‐2‐(4‐chlorophenyl)‐*N*‐(2‐{4‐\[(2‐chloroprop‐2‐en‐1‐yl)oxy\]‐3‐methoxyphenyl}ethyl)‐2‐(prop‐2‐yn‐1‐yloxy)acetamide Clc1ccc(cc1)C(OCC\#C)C(=O)NCCc1ccc(OCC(=C)Cl)c(OC)c1 MDGSWMXCTICBST‐UHFFFAOYSA‐N![](EFS2-16-e05491-g007.jpg "image")[^21][^22][^23]

Council Directive 91/414/EEC of 15 July 1991 concerning the placing of plant protection products on the market. OJ L 230, 19.8.1991, p. 1--32.

Commission Implementing Regulation (EU) No 188/2013 of 5 March 2013 approving the active substance mandipropamid, in accordance with Regulation (EC) No 1107/2009 of the European Parliament and of the Council concerning the placing of plant protection products on the market, and amending the Annex to Commission Implementing Regulation (EU) No 540/2011.OJ L 62, 6.3.2013, p. 13--16.

Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October 2009 concerning the placing of plant protection products on the market and repealing Council Directives 79/117/EEC and 91/414/EEC. OJ L 309, 24.11.2009, p. 1--50.

Regulation (EC) No 396/2005 of the Parliament and of the Council of 23 February 2005 on maximum residue levels of pesticides in or on food and feed of plant and animal origin and amending Council Directive 91/414/EEC. OJ L 70, 16.3.2005, p. 1--16.

Commission Regulation (EU) No 544/2011 of 10 June 2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the data requirements for active substances. OJ L 155, 11.6.2011, p. 1--66.

Commission Regulation (EU) No 546/2011 of 10 June 2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards uniform principles for evaluation and authorisation of plant protection products. OJ L 155, 11.6.2011, p. 127--175.

[^1]: MRL: maximum residue level; GAP: Good Agricultural Practice.

[^2]: Indicates that the MRL is set at the limit of analytical quantification (LOQ).

[^3]: Commodity code number according to Annex I of Regulation (EC) No 396/2005.

[^4]: MRL: maximum residue level; GAP: Good Agricultural Practice; NEU: northern European Union; SEU: southern European Union; MS; Member State; NG: Nigeria; CM: Cameroon; a.s.: active substance; WG: water‐dispersible granule.

[^5]: Outdoor or field use (F), greenhouse application (G) or indoor application (I).

[^6]: CropLife International Technical Monograph no 2, 6th Edition. Revised May 2008. Catalogue of pesticide formulation types and international coding system.

[^7]: Growth stage range from first to last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBN 3‐8263‐3152‐4), including, where relevant, information on season at time of application.

[^8]: PHI: minimum preharvest interval.

[^9]: MRL: maximum residue level; GAP: Good Agricultural Practice; OECD: Organisation for Economic Co‐operation and Development.

[^10]: NEU: Outdoor trials conducted in northern Europe, SEU: Outdoor trials conducted in southern Europe, Indoor: indoor EU trials or Country code: if non‐EU trials.

[^11]: Highest residue. The highest residue for risk assessment refers to the whole commodity and not to the edible portion.

[^12]: Supervised trials median residue. The median residue for risk assessment refers to the whole commodity and not to the edible portion.

[^13]: Conversion factor to recalculate residues according to the residue definition for monitoring to the residue definition for risk assessment. NA, not applicable.

[^14]: Studies with residues in the RAC at or close to the LOQ were disregarded (unless concentration may occur).

[^15]: Conversion factor for risk assessment in the processed commodity. N/A, not applicable.

[^16]: A tentative PF is derived based on a limited data set.

[^17]: MRL: maximum residue level; GAP: Good Agricultural Practice.

[^18]: Indicates that the MRL is set at the limit of analytical quantification (LOQ).

[^19]: Commodity code number according to Annex I of Regulation (EC) No 396/2005.

[^20]: STMR: supervised trials median residue; CF: conversion factor.

[^21]: IUPAC: International Union of Pure and Applied Chemistry; SMILES: simplified molecular‐input line‐entry system; InChiKey: International Chemical Identifier Key.

[^22]: ACD/Name 2015 ACD/Labs 2015 Release (File version N20E41, Build 75170, 19 December 2014).

[^23]: ACD/ChemSketch 2015 ACD/Labs 2015 Release (File version C10H41, Build 75059, 17 December 2014).
